competent subjects usually involves one mucosal site although systemic and sometimes meningeal symptoms can be present. We report an unusual case of disseminated primary HSV type 1 (HSV-1) infection in a healthy man involving the oral and genital areas associated with documented viremia. In addition, our patient had hepatitis and a rash probably related to HSV-1.
P rimary herpes simplex virus (HSV) infection in immuno-
competent subjects usually involves one mucosal site although systemic and sometimes meningeal symptoms can be present. We report an unusual case of disseminated primary HSV type 1 (HSV-1) infection in a healthy man involving the oral and genital areas associated with documented viremia. In addition, our patient had hepatitis and a rash probably related to HSV-1.
CASE prESEntAtion
A 33-year-old man consulted at the emergency room of a tertiary care hospital for fever, dysuria and sore throat in November 2007. He had no pertinent antecedents or allergies. He was not usually on any medication but he had been taking levofloxacin 500 mg once daily for two days for a presumptive urinary tract infection. His dysuria had started two days previously followed by fever and a sore throat the following day. He was also complaining of myalgia and fatigue for the past 24 h. On admission, he denied recent travel, new sexual partner or intravenous drug use. Upon examination, the patient appeared ill and rectal temperature was 39.2°C. He had a pharyngeal hyperhemia with no ulcers observed at that time. Similarly, no vesicles, ulcers or discharge were noted on the penis and the perianal region. There was no rash and the rest of the physical examination was normal. Initial laboratory testing revealed a white blood count of 9.3×10 9 /L with a lymphopenia (0.5×10 9 /L), sedimentation rate of 16 mm/h, increased hepatic transaminases (aspartate aminotransferase 146 U/L, alanine aminotransferase 270 U/L and gammaglutamyltransferase 307 U/L), negative mononucleosis test for heterophil antibodies, normal urine examination, and negative direct immunofluorescence tests for adenoviruses and influenza A and B viruses on a nasopharyngeal aspirate. The patient was admitted with a diagnosis of unspecified viremia and levofloxacin was stopped on that day. Blood, urine and throat bacterial cultures were performed and a urine sample was collected for detection of Chlamydia trachomatis and Neisseria gonorrhoeae by polymerase chain reaction (PCR). In addition, a viral throat culture was performed and blood was drawn for viral serologies (see below). Two days after admission, a papular (nonvesicular) rash was noted (Figure 1 ). The rash was mainly on the trunk but also involved proximal regions of the upper and lower limbs. Three days after admission, small vesicles were noted on the penis as well as throughout the oral cavity. There was no obvious gingivitis. Further questioning revealed that the patient had had genital and oro-genital relations (ie, the patient performed oral sex on the partners and vice versa) with two new female partners 10 days before onset of symptoms as well as sexual relation with his wife, two days before symptoms. To his knowledge, none of his partners had had labial or genital blisters recently. The viral throat culture collected on admission returned positive for HSV-1. Similarly, viral culture of the genital lesions and whole blood PCR collected three days after admission were also positive for HSV-1 and HSV-1 plus Epstein Barr virus (EBV), respectively, whereas plasma PCR was negative for herpes viruses. were both positive. In addition, all blood, urine and throat (including N gonorrhoeae) bacterial cultures as well as urine PCR for C trachomatis and N gonorrhoeae returned negative. The patient received two days of intravenous acyclovir (5 mg/kg every 8 h) followed by eight days of oral valacyclovir (1000 mg twice daily) with rapid resolution of fever and rash. Hepatic transaminases returned to almost normal values within five days. He was discharged from the hospital after five days with a diagnosis of primary disseminated HSV-1 infection.
At a follow-up visit three weeks later, the patient was afebrile with no rash and no vesicles in the oral and genital areas. The serology for HIV-1 remained negative but the serology for HSV-1 was now positive (optical density = 1.33, cut off greater than 0.32). One year after admission, the patient denied any recurrences of oral and genital lesions and the HIV-1 serology was still negative.
MEtHoDS
Viral cultures for HSV were performed by inoculating throat and genital swabs on a series of tertiary cell lines in 96-well plates including mink lung, foreskin fibroblast, A549, Vero, HEp2, RD, 293 and HT29 cells. Cytopathic effects were confirmed by type-specific antibodies (Patho Dx). Viral DNA was extracted from whole blood using the QIAamp DNA Blood Extraction Mini Kit (Qiagen, Canada). Amplification of viral DNA was initially done by using consensus DNA polymerase primers for herpesviruses (HSV-1, HSV-2, EBV, cytomegalovirus) followed by restriction enzyme analysis with BamH1 and BstU1 as previously reported (1). The HSV-1 DNA load in whole blood was also quantified by real-time PCR with adjacent fluorogenic probes (2). Genotyping of oral and genital HSV-1 strains was based on PCR amplification of genes coding for glycoproteins I (gI), E (gE) and G (gG) followed by DNA sequencing using previously described primers and protocols (3, 4) . Two separate amplicons for each viral strain were used for genotypic studies. Viral sequences of the patient and other clinical and laboratory HSV-1 strains were aligned with the ClustalW program. Phylogenetic analyses were conducted with the Molecular Evolutionary Genetics Analysis version 4 (USA) software using neighbour-joining algorithm with Kimura-2 parameters (5).
rESULtS
Whole blood qualitative PCR for herpesviruses revealed the presence of HSV-1 and EBV as confirmed by restriction enzyme analysis with BamH1 and BstU1 (Figure 2) . The amount of HSV-1 DNA was subsequently quantified by real-time PCR and the blood HSV-1 load was estimated at 195 copies/mL (data not shown). Due to low viral load, it was impossible to determine the genotype of the blood HSV-1 strain. Both oral and genital HSV isolates grew in two days on Vero and A549 cells. Genotyping of the oral and genital HSV-1 strains was successfully performed based on variable regions of three glycoprotein genes. As shown in Figures 3A to  3C , both amplicons from the same strain and both strains had identical sequences for gG, gE and gI genes. These sequences were clearly different from those of other clinical and laboratory (HSV 17) strains.
DiSCUSSion
The simultaneous involvement of two different mucosal sites by the same virus during primary HSV infection has been reported in a small series of subjects by Lafferty et al (6) . However, in the latter study, the presence of viremia was not documented and the HIV serological status was not systematically assessed. During reactivation episodes, HSV-2 (and HSV-1) shedding from both genital and orolabial sites has been reported in men having sex with men, suggesting that the same virus can potentially establish latency in two different ganglia (7) . Our genotypic analysis unequivocally showed that our patient was infected by a single HSV-1 strain despite the fact he had had multiple sexual partners within the last 10 days before onset of symptoms. Since he denied any recurrences one year after primary infection, and considering that shedding studies were not performed, we cannot speculate on the possible site(s) of HSV latency.
HSV viremia has been typically reported in immunocompromised hosts (8, 9) and in cases of neonatal HSV infections (10) . More recently, with the advent of sensitive detection methods such as PCR, HSV viremia has been reported in 24% of immunocompetent subjects with primary genital HSV (mainly women with HSV-2 infection) (11) . Similarly, HSV DNA in the blood has been detected in 34% of children with primary herpetic gingivostomatitis (12) and even in healthy patients with recurrences of herpes labialis (13) . Our case report indicates that HSV viremia was of low grade (less than 200 copies/mL) with positivity documented in whole blood but not in plasma. Other groups have found higher levels of viral DNA as well as encapsulated HSV DNA in plasma of immunocompetent subjects, although they could not confirm the presence of infectious virions by culture (11) . Additional studies are warranted to establish the peak and duration of viremia relative to onset of symptoms and the exact blood compartment where HSV replicates.
An unusual feature of our case was the presence of a nonvesicular, papular disseminated rash (Figure 1 ). Most previously reported cases of HSV-related eruptions, whether in the case of eczema herpeticum or in immunocompromised hosts or pregnant women, have been predominantly vesicular (14, 15) . We believe that our patient's rash was related to his primary disseminated HSV infection due to concomitant HSV viremia. However, we cannot exclude a drug-related eruption (levofloxacin was stopped two days before rash onset) or an EBVassociated rash with hepatitis (EBV DNA was found in the blood but the mononucleosis test was negative and specific serological results indicated a past infection).
ConCLUSion
Our case report adds significant new knowledge that could be helpful in understanding the pathogenesis of primary HSV infection in modern age virology. Although additional prospective studies are needed, our results suggest that prior HSV dogmas (ie, localized and compartmentalized infection by a single viral type in immunocompetent subjects) should be revisited. Importantly, whether simultaneous infection of both oral and genital mucosal sites can occur or whether viremia contributes to inoculation of a second mucosal site needs further study. 
